Abstract: The global biodiversity crisis requires an engaged citizenry that provides collective support for public policies and recognizes the consequences of personal consumption decisions. Understanding the factors that affect personal engagement in proenvironmental behaviors
visitantes de acuarios y zoológicos de EUA (n = 3, 588) , exploramos la relación entre la sensación de conexión
Introduction
One of the key strategic goals of the United Nations Decade on Biodiversity (known collectively as the Aichi Biodiversity Targets [CBD 2013] ) is to mainstream awareness of biodiversity values into society and governance (Aichi Target 1). Achievement of this goal requires collective public actions as well as personal commitment from citizens. Personal decisions on consumption choices or support of proenvironmental public policies play a critical role in the future of global environmental threats, such as unsustainable wildlife harvest or climate change.
Environmental education and communication strategies are often used to encourage an engaged citizenry capable of making sound personal and policy decisions. Many such education and communication strategies reflect the perception that telling someone to behave in a certain way and providing sound reasoning that supports the behavior directly affects adoption of the behavior. Yet, over the last 2 decades, this knowledgedeficit model of behavior change has been debunked by numerous research studies that show the relationship between knowledge and behavior is weak or nonexistent (e.g., Hungerford & Volk 1990; Schultz 2002; Jaspal et al. 2014; Carmi et al. 2015) . Indeed, the pathways that lead to behavior change may be affected by multiple ways of learning; diversity of backgrounds and beliefs; structural, economic, and cultural factors; and social and psychological contexts that ultimately affect behavioral outcomes.
We explored one such pathway, the relationship between sense of connection to animals and self-reported proenvironmental behaviors that address climate change in zoo and aquarium visitors. Other researchers have explored relationships between connections with animals and proenvironmental behaviors (Clayton et al. 2011; Moss et al. 2015) , but it is likely that this relationship is complex and not linear (Heimlich & Ardoin 2008) and that predispositions and other factors affect the relationship between connections with animals and self-reported proenvironmental behaviors. Thus, we took a multivariate approach to examine possible mediators and moderators of this relationship, including concern for the effects of climate change on animals and people, knowledge that climate change is happening, perceptions of effectiveness of personal actions, and political inclination.
We explored the nature of the proposed relationship with moderated-mediation models (Preacher et al. 2007; Hayes 2013) . We analyzed how various factors mediated and moderated the strength of the relationship between zoo and aquarium visitors' sense of connection to animals and their self-reported participation in proenvironmental behaviors, particularly in behaviors that address climate change. These factors included: level of personal concern for the effects of climate change on animals and people; perception of effectiveness of personally addressing climate change; degree of certainty that climate change is happening; lack of knowledge about the effectiveness of actions that address climate change; and self-defined political inclination of the respondents within the conservative to liberal spectrum.
Role of Zoos and Aquariums in Science Learning and Proenvironmental Behavior
At a time when the world population is increasingly urbanized, the causes and consequences of the biodiversity crisis are becoming depersonalized and distant. In large urban centers, connections between individual consumer actions and far-flung global biodiversity consequences are often muddled or invisible. For a vast proportion of the world's humans, zoos and aquariums are rapidly becoming the most important, and in many cases, the only places to experience diverse live animals. This may help explain why zoos and aquariums are widely popular.
Zoos and aquariums attract very large audiences, estimated conservatively at 700 million people annually worldwide (Gusset & Dick 2011) . This large attendance cannot be solely explained by the zoos' entertainment value or marketing prowess. Zoo visits are motivated by a variety of factors, including the primeval affective bond that humans have with animals (e.g., Wilson 1984; Vining 2003; Myers et al. 2004 ). This bond is enhanced during the zoo and aquarium visit by encounters with animals, which induce cognitive, affective, and social experiences (Schwan et al. 2014) . In turn, these experiences may motivate care and concern for the protection of the natural environment.
Zoos and aquariums are important venues for science learning (NRC 2009 ) and biodiversity literacy (Gusset et al. 2014; Moss et al. 2015) . It is increasingly evident that the vast majority of lifelong learning about science happens outside formal educational settings (Falk & Dierking 2010) . Therefore, life-long and free-choice learning environments like zoos and aquariums have a huge potential to reach and educate the public about global environmental problems and to increase biodiversity literacy (Moss et al. 2015) . Zoos can also provide information that is relevant to specific behaviors. Although knowledge by itself seems insufficient to motivate proenvironmental behavior, motivation needs to be combined with knowledge for visitors to recognize that a problem exists and to make the conceptual link between threats to biodiversity and their own behavior. How people engage in proenvironmental behaviors is also partially explained by the presence of barriers that create a gap between knowledge and actions (Kollmuss & Agyeman 2002) .
Zoos and aquariums are particularly important venues for exploring the relations between visitors' sense of connection to animals and proenvironmental behaviors. Zoo and aquarium visitors experience affective engagement with animals (Myers et al. 2004; Luebke et al. 2016) , which supports learning about environmental issues (Ballantyne & Packer 2005) and interest in engaging in proenvironmental behaviors that support animal conservation (Clayton et al. 2009; Clayton et al. 2011; Moss et al. 2015) . The context of a zoo visit also supports construction of a social identity related to concern for animals and the environment (Clayton et al. 2011) . Learning events at zoos and aquariums are facilitated by a rich social context in which visitors actively share the experience with family, friends, colleagues, interpreters, or other visitors (e.g., Falk & Dierking 2000; Allen 2002 ). These social conversations with family and friends are powerful elements of the overall zoo and aquarium learning experience and may greatly influence engagement in proenvironmental behaviors, even when visitors do not actively intend to learn or recognize they are learning (Clayton et al. 2009 ). The active explanation and interpretation within the context of the social group elicits good retention of scientific facts and appreciation of new knowledge and experiences (Briseño-Garzón et al. 2007 ).
Study Rationale
Our objective was to explore the relationship between zoo and aquarium visitors' sense of connection to animals and their self-reported participation in proenvironmental behaviors, particularly in behaviors that address climate change. We used a large data set from a national study of zoo and aquarium visitors in the United States (Luebke et al. 2012) . The purpose of the original study (Luebke et al. 2012) was to investigate visitors' cognitive, attitudinal, and self-reported behavioral predispositions toward climate change; their attitudes and viewpoints regarding wildlife and nature; and their self-reported engagement in proenvironmental behaviors. Overall results of the study indicate zoo and aquarium visitors exhibit higher levels of acceptance, awareness, and concern about climate change than the general U.S. public (see also, Leiserowitz et al. 2012) . Luebke et al. (2012) also found that even highly receptive zoo and aquarium audiences reported barriers to their engagement in proenvironmental behaviors. For example, of the visitors who indicated they would like to do more to address climate change, 92% mentioned at least one barrier to doing so. The most prevalent barrier to action was lack of knowledge of what actions would be effective in addressing climate change. Sense of connection with animals was significantly correlated with certainty that climate change is happening, level of concern about climate change, perception of effectiveness in personally addressing climate change, and self-reported participation in proenvironmental behaviors that address climate change. These findings are consistent with those of other researchers who investigated how proenvironmental behaviors are related to the psychological connection between a person's selfidentity and their perspective of their relationship with the natural world (e.g., Schultz 2001; Clayton 2003) and provide the rationale for conducting our moderatedmediation study.
Hypotheses
We hypothesized that individuals reporting a stronger sense of connection to animals are more likely to be certain that climate change is occurring, report more concern about climate change, and report a stronger perception of effectiveness in their ability to personally address climate change, and in turn, they are more likely to report their participation in proenvironmental behaviors.
Furthermore, we hypothesized that the strength of the relationship between the mediating and outcome variables is affected by 2 moderating variables: perceived lack of knowledge about the effectiveness of actions that address climate change and political inclination. We hypothesized that the mediating processes are stronger among individuals who perceive themselves as having relatively more knowledge on the topic and that the mediating processes are stronger among politically liberal individuals than conservative individuals. In the United States, environmental concern has been strongly associated with the liberal side of the political spectrum (Borick & Rabe 2010) . Endorsement of free-market ideology, social norms associated with political views, and system justification (Gifford 2011) on the conservative side of the political spectrum to deny or minimize the importance of environmental problems. Because people across the political spectrum tend to rely on different sources of information (Leiserowitz et al. 2012) , it can be difficult to communicate information about environmental threats in a way that is not influenced by political inclination.
Methods Survey Overview and Data Preparation
The data set was generated using a questionnaire distributed at 10 zoos and 5 aquariums geographically distributed across the United States. (Questionnaire is given in Supporting Information.) All procedures and materials were reviewed and approved by the Institutional Review Board of the University of Illinois at Chicago. The datacollection methods were standardized across institutions to ensure a consistent data collection procedure across locations. A designated coordinator at each participating zoo and aquarium received data-collection training and procedure documents. Data-collection staff at each of the participating sites systematically approached every second group that crossed a predetermined line at various locations and time of day within their facility. A refusal log was kept at each site and the number of visitors who refused to complete a survey was noted on a daily basis. One questionnaire item asked visitors whether they thought climate change was happening (response range from 1, "No, but I'm not at all sure." to 9, "Yes, and I'm extremely sure."). We used 12 items to measure the degree of concern about the effects of climate change on self (you, your health, your lifestyle, and your future), other people (humanity, children, future generations, and people in your country), and the biosphere (animals, birds, marine life, and plants) (Schultz 2001 ) (response range from 1, "Not at all." to 7, "Very much so."). A principal-components factor analysis was used to examine latent constructs or factors underlying the 12 item ratings regarding visitors' climate-change concerns. Only one factor underlaid the 12 items. A composite score was then calculated by taking a visitor's total score across the 12 item ratings.
There were 8 items to assess visitors' self-reported current actions in addressing climate change. These items were rated on a 6-point response scale ranging from 1, "Not interested." to 6, "Always do it." An exploratory factor analysis using a Promax rotation method with the 8 items revealed 2 underlying factors: one centered on various self-reported consumer behaviors and another
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Volume 31, No. 2, 2017 centered on self-reported environmental support behaviors. These 2 factors accounted for 54% of the variance in the ratings (Table 1) . Both factors are consistent with 2 general types of environmentally significant behavior that Stern (2000) classifies as private-sphere environmentalism (consumer behaviors in our study) and public-sphere environmentalism (support behaviors). Thus, we developed a composite score by taking a respondent's total score across the respective item ratings for each factor.
Another questionnaire item asked visitors to rate their sense of connection with the animals they see at a zoo or aquarium (response range from 1, "Not at all." to 5, "I feel a strong connection."). Visitors were also asked to rate their perceived personal control over addressing climate change (response range from 1, "None." to 5, "A great deal."). Respondents also rated their political inclination on a scale ranging from 1, "Very conservative." to 5, "Very liberal." Finally, respondents indicated whether not knowing what actions would be effective was standing in their way of doing more for climate change (yes or no answer). The bivariate correlations of the variables are given in Table 2 . As a prelude to the moderatedmediation model analysis, we transformed these variables to standard z scores with a mean of 0 and an SD of 1.
Moderated-Mediation Model Analysis
Moderated-mediation models offer advantages over bidirectional models of relations. Our models included one predictor variable, sense of connection with animals, and one outcome variable, level of self-reported participation in proenvironmental behaviors that address climate change. Once this bivariate relation is established, mediating models offer potential explanations for why the variables may be associated. That is, mediators answer the question of how a process occurs or through what mechanisms the predictor leads to the outcome (Baron & Kenny 1986; Hayes 2013; Karazsia et al. 2014) . A moderated-mediation analysis recognizes that the mediation pathway may not be universal. That is, there may be subgroups within the sample for which the model works better or worse. In this context, the moderator variables answer the question of for whom or under what conditions the mediating paths apply (Baron & Kenny 1986; Hayes 2013; Karazsia et al. 2014) .
To incorporate these constructs in a unified conceptual model, we developed 2 moderated-mediation models that were identical in all respects except for the proposed outcome variable. One model tested the relationship between sense of connection with animals and self-reported consumer behaviors (model 1) and the other tested the relationship between sense of connection with animals and self-reported environmental support behaviors (model 2). The moderated-mediation models were tested using the PROCESS Model Template 17 macro in SPSS (IBM Corp.) (Hayes 2013) . To overcome limitations of the Baron and Kenny (1986) approach to testing mediation, we used a nonparametric bootstrapping procedure to test mediation directly (MacKinnon et al. 2012 ). This test was accomplished by taking a large number of samples (n> 1000) from the original data and computing the mediating effect in each sample. A confidence interval (CI) was then generated. When the CI did not contain zero, it was considered evidence of mediation. This method yields more accurate results than traditional approaches to testing for mediation (Hayes 2013) . The PROCESS macro allowed us to test the mediation paths in the context of proposed moderators simultaneously. So, the presentation of mediating effects should be fully interpreted only in the context of moderation results as well.
Results
Overall, 3588 adult visitors consented to participation, and data were available on variables in the present study from 2985 participants. The overall response rate to the questionnaire was 49%. Some salient characteristics of this sample include: The majority of respondents were females (61%), were with children younger than 13 years old (70%), were not zoo members (71%), lived within 50 miles of the zoo or aquarium (53%), and visited zoos or aquariums occasionally (57%). Respondents' ages ranged from 18 to 89 years old with an average age of 39.6 years old (SD 13.61). In terms of self-reported political inclination, 29% considered themselves very or somewhat conservative, 40% were politically moderate, and 31% were very or somewhat liberal.
These models accounted for 26.67% of the variance in self-reported consumer behaviors and 42.98% of the variance in self-reported environmental-support behaviors. As hypothesized, both overall models were significant. When the directionality was reversed, the models were not supported.
Self-Reported Consumer Behaviors
The predictor, sense of connection with animals, pre- behaviors. However, 95% CIs of these conditional indirect effects overlapped, and none of them contained zero. Therefore, there was evidence of mediation at all examined levels of political inclination. A significant interaction also emerged between knowledge and perceived effectiveness (b = 0.10 [SE 0.05], p = 0.03). Reporting the barrier lack of knowledge about what actions would be effective weakened the path between effectiveness and consumer behaviors. Specifically, when lack of knowledge was not endorsed, the magnitude of the mediating effect was 0.07 (95% CI 0.056-0.09), but when it was endorsed, the magnitude of the mediating effect decreased to 0.03 (95% CI 0.001-0.054).
Self-Reported Environmental Support Behaviors
The predictor, sense of connection with animals, predicted each of the mediators significantly .02], p < 0.001) in the prediction of environmental support behaviors. However, 95% CI of these conditional indirect effects overlapped, and none of them contained zero. Therefore, there was evidence of mediation at all examined levels of political inclination. Finally, there were no significant interactions between lack of knowledge and the 3 mediators (Fig. 1 ).
Discussion
Our results illuminate a complex pathway between sense of connection to animals and self-reported proenvironmental behaviors to address climate change. Each model represents a low-to-moderate amount of variance explained and is typical of applied research that attempts to explain human behavior. Individuals with a stronger sense of connection to animals were more likely to report participation in proenvironmental behaviors than individuals with less of a connection to animals. The directionality of this relationship has important implications for educational and interpretive practices in zoos and aquariums. This finding provides further evidence that education strategies and communication messaging should not be simple didactic approaches that enumerate or explain scientific facts, such as the mechanics of climate change Luebke et al. 2014; Moss et al. 2016) . Rather, animal-based exhibits and programs should be designed to provide opportunities for visitors to develop, reflect upon, and articulate their sense of connection to animals. In fact, social norms and the favorable conditions of social discourse at zoos and aquariums can play vital roles in motivating proenvironmental behavior (Bamberg & Moser 2007; Osbaldiston & Schott 2012) . Zoos and aquariums already provide a supportive social context in which families and social groups report enjoying the opportunity to discuss their relationship with animals and nature among themselves or with zoo educators (Luebke & Matiasek 2013) . Therefore, zoos and aquariums have a powerful opportunity to effectively leverage visitors' sense of connection to animals and to weave together interpretive displays, educational opportunities, and social interactions to further engage audiences in conversations about their own relationship with animals and nature and engagement in proenvironmental behaviors. These are important lessons for zoos and aquariums and potentially for other venues where people are exposed to animals, such as national parks or wildlife reserves.
Political inclination did not affect the relationships between each of the mediating variables (certainty, concern, and effectiveness) and self-reported participation in proenvironmental behaviors to address climate change. The political polarization that has surrounded climate change in the United States (Borick & Rabe 2010; McCright & Dunlap 2011) has made it a subject that can be difficult to communicate in a way that is not affected by politics. It is likely that conservatives and liberals exhibit differences in their levels of certainty, concern, effectiveness, and self-reported proenvironmental behaviors. Our results suggest, however, that when considering visitors' sense of connection to animals, political inclination was not a significant factor in defining the relationships between self-reported behaviors and climate-change concern, certainty, and perception of effectiveness in addressing climate change. Thus, zoos and aquariums may be able to provide a politically neutral forum for the topic of climate change.
The reliance on self-reported proenvironmental behaviors constitutes a methodological limitation of our study in that we examined self-reported perceptions of behavior, and not actual behavior. Sometimes, there are differences between self-reported environmental behaviors and observed behaviors (Kormos & Gifford 2014) , although studies that empirically measure these differences are particularly difficult (Corral-Verdugo 1997) or impossible. The gap between self-reported behavior and actual behavior is sometimes attributed to a social-desirability bias under which one assumes that responses to questions about environmental issues are affected by social acceptability or social desirability concerns and by corollary one assumes that surveys measuring self-reported behaviors may not be valid. However, Milfont (2009) found a weak effect or no impact of social-desirability bias on self-reported environmental behaviors. Furthermore, Milfont found that there is no moderating effect of social desirability on self-reported environmental attitudes.
There is the potential for a relationship between individual actions and the support for local or national policies. In the case of climate change, it is still debated whether individual actions are enough to stem the tide of greenhouse gas emissions, yet research shows that public perceptions of risk drive policy as much or more than scientific arguments (Tierney et al. 2001) . There is also strong evidence that engagement in individual consumer behaviors can pave the way for further public support for more assertive individual engagement in climate-change communications, policy, and activism, what Dietz et al. (2009) call the social-behavioral wedge.
Although we focused on climate change, we suspect that similar pathways may exist between the sense of connection to animals and self-reported proenvironmental behaviors that address other biodiversity threats. Individual activities by themselves may not be sufficient to create social movements or structural changes to global environmental problems. But individual engagement in proenvironmental behaviors can send a strong symbolic message to engage others and foster the emergence of innovation and social learning, which help to define early adoption activities or solutions (Arroyo & Preston 2007) . Research has demonstrated that people are more likely to engage in proenvironmental behaviors when they perceive that
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Volume 31, No. 2, 2017 others are also doing so, particularly others with whom they have something in common (Goldstein et al. 2008) . Zoo and aquarium visits allow people to experience positive emotional connections with animals in a context of socially shared experiences, demonstrating social support for environmental protection. With over 700 million annual visits worldwide (Gusset & Dick 2011) , zoos and aquariums may help individuals overcome perceived barriers to their engagement in proenvironmental behaviors while building bottom-up political and economic pressures that encourage various social groups to develop coalitions and leverage strengths (Arroyo & Preston 2007; Moser 2010 ). This may lead to stronger collective support for larger social changes, including policy and economic incentives that address global biodiversity threats. It is essential that more research be dedicated to increasing comprehension of how people value biodiversity and of the factors that motivate their engagement in proenvironmental consumer choices and actions.
